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Hexavalent chromium Cr(V1) is a major palutant present
in industrial waste waters such as those from meta
processng, mineral processng and plating. Cr(VI1) is
considered carcinogenic and mutagenic. Also, it diffuses
spedlily through soils and aquatic environments and is a
strong oxidizing agent readily absorbed through the skin;
even at small quantitiesit irritates plant and animal tissues
[1,2]. The most probable Cr(VI) spedes in agueous
solution are Cr,0,%, CrO, and HCrO,, the relative
distribution among these chemicd spedes depends on pH
and Cr(VI) concentration [3]. However, none of them
form an insoluble spedes of the padlutant, such that its
separation is not feasible from the wastewater through a
dired predpitation method [4].

In order to significantly reduce the mncentration
of the said pdlutant in aqueous lution while being
simultaneously converted to trivalent chromium (which is
athousand times less toxic than Cr(V1)), the present work
describes a series of experiments in which chemicd and
eledrochemical reduction methods are compared. The
chemicd methods tried in this dudy, used as reducing
agents NaHSO; and FeSO,7H,0O; whereas in the
eledrochemicd tedhnique iron eledrodes (both: the
cahode ad the awode were employed in an
eledrochemica cdl) for the same purpose.

Chemicd reduction should takes placeat aadic
conditions, pH values below about 3.0. As this process
consume protons during their development, it is necessary
to supply some mineral acid for maintain low pH
condition [5]. Moreover, it isrequired to add an excessof
the stoichiometricd quantity (10 %) of reducing agents to
adhieve the Cr(VI) reduction that meds environmental
standards after predpitation o the resulting Cr(lll). The
main disadvantage of this method is the large amount of
dudge generated during the Cr(lll) predpitation stage. As
aresult, the management and final disposal of this residue
is quite difficult.

On the other hand, the dedrochemicd process

involves the liberation of ferrous ions in solution by
means of the anodic polarisation d an iron metal
eledrode [6,7]. These Fe(ll) ions, in turn, induces the
Cr(VI1) reduction present in the ajueous lution. The
readions that take place ae favoured by low pH values,
namely 2 for the present case. In this work it is show that
there is a significant difference between the theoretica
mass of iron needed to reduce Cr (VI) and the quantity
required in the adual eledrochemicd experiments
(acording to Faraday’s Laws. up to 30 %). From the
environmental point of view, this result is encouraging
sincethere ae smaller quantities of sludge produced. This
fad that has a significant impad on lowering final
disposal costs, beside it decreasses the environmental
impad.

Based on the Chemical and Thermodynamica
charaderistic of the Cr(VI)-Cr(lll)-Fe(ll)-Fe(ll)-H,O
system, an Eledrochemicd Reador that meds this
feauresis proposed.

The @&ove system was eledrochemically
charaderized using both stationary and non-stationary
techniques. Furthermore, the sluge was analized through
Scanning eledron microscopy and X-ray diffradion
microanalysis.

Acknowledgements

This work was financed CONACYT (Projed 32158E),
UAEM-FQ (Projed 139220000 and by the UAM-A
DCBI (Projea 2260220). M.P.P. is indebted to SNI for
the fellowship. C.B gratefully adknowledge to
CONACYT for the scholarship.

References

1. CespénRomero R.M., Yebra-BiurrunM.C. and
Bermejo-BarreraM.P. Anal. Chim. Acta, 327
(1996) 37.

2. Chirwa E. M. N. and Wang Y.. Environ. <.
Technd., 31(1997), 1446.

3 BaesC. and Mesmer R The hydrolysis of
Cations, 2" edn., Robert E. Krieger Publishing
Co., Malabar Florida. p 211-239. (1986).

4 Olazda M.A., Nikolaidis N.P., Suib SA. and
Madariaga JM. Environ. Sci. Technd., 31
(1997) 2898

5  Patterson R. P. and Fendorf S...Environ. ci.
Tedhnd., 31 (1997) 2039.

6 Goeringer S., Taconi N.R., Chenthamarakshan
C. R. and Rajeshwar K. .J. of Appl. Eledro., 30
(2000) 891

7 MartinezS.A., RodriguezM.G. and Barrrera C.
Wat. Sci. and Technd. 34 (2000) 55.



